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Curtiss Airplane © sotor Co., lac., 
detal #ropeller Departeent, 

Garden City, 

Lele, NeY. 


Abiopticns iis Os Ss donets 
Gentlemen: - 


As one ef the eivilien aviation companies using the 
Cartise-Reed Metal Propeller, we felt that you might be interested 
te have @ report on how this propeller is working out for as. 


Lest September we purchased from you for our Canedien 
Company - rairchild Aerial Surveys Company (of Canada) Ltd. - ons 
of these propellers for use on our Huff Dalend machines. The require- 
ments for a propeller in this work are rather severe inasmuch as this 
machine is operated es # seaplane al] sumer, subjecting the propeller 
to the asual spray conditions encountered with seaplanes, and es a 
land plane flying with wheels or skiis in the winter tims. During 
much of the summer season the machine is sway from its base and, tnere- 
fore, moored out in the open without protection. furthermore, in 
Qnedec thé tawersture differences between winter ami sumer ere 
very severe. 


It was only after very careful flight tests msde by 
the writer personally that the order was placed with you for this 
Curtiss-Reed Propeller, and we ere very pleased indeed to infora you 
that the results obtained with it have exceeded the gusranteed per- 
formance. 4 great improvement has been effected in the climb of the 
machine when carrying tne heavy loads which ere used in Canadas, and 
whereas the wooden propeller formerly used caused excessive vibration 
in the machine, the Curtiss-Reed metal Propeller has been found to 
be remarkably smooth. The results heve been so good that our Canadien 
Pilot, aw. Kenneth #7. Seunders, describes them as wonderful. 


after over three months’ trisl, ve are thoroughly coa- 
vinced thet tne Cartiss-Reed Duralumin Propeller is the best obtein- 
able on account of its qualities of considerebly increased performance, 
safety, durability, end freedom from deterioration due to climatic 
and other conditions. 


de are 80 well pleased with the resalts obtsined thet 
we are plecing with you an order for one more of these propellers 
to be used on our Huff Deland machine which we are flying here. 


dad 
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The Issues Joined 


YO many assertions and denials regarding aircraft have 
‘ come out of Washington during February that it has 
heen diffieult to determine just what the exact differences 
between airmen and others have been. 

The report of the Special Naval Board states the Navy’s 
point of view and perhaps it will bring the whole controversy 
more definitely to the point if an effort is made to state the 
divergences of opinion. While it would require many pages 
to give the supporting data for each claim, the issues of the 
discussion ean be briefly stated in the following terms. (The 
pages refer to the naval report.) 

Airmen assert that the mission of the Navy has been 
greatly changed by aircraft. The Board does not give any 
evidence of this change either as regards naval warfare or 
the control of shipping. (p. 6). 

Airmen claim that aireraft bomb attack is directed against 
the bottoms of battleships where they are most vulnerable. 
The Board asserts that aircraft bombs exploding alongside 
would eause “few injuries and practically no loss of life” 
underdecks and that “a repair party immediately after each 
explosion could stop the minor leaks by wooden plugs and 
wedges.” (p. 26). 

Airmen claim that the only defense against air attack is by 
aireraft. The Board believes that “in defending a battleship 
against air attack, the anti-aircraft gun probably holds first 
place” (p 19). 

Airmen declare that troops cannot be transported and 
landed from ships under naval protection where there is air- 
craft defense. The Board affirms “no development of aircraft 
possible ean take over the mission of the surface Navy, one 
object of which is to transport the Army, in order to break 
down remaining enemy resistance” (p. 66, also p. 6). “Air- 
craft attack, when met by equal aircraft or good anti-aircraft 
guns, will not be able to prevent the transport of troops” 
(p. 65)). 

Airmen predict that future wars will commence in the air 
and that by the use of gas, explosives and ground attack 
aireraft will paralyze military, naval and civilian activities 
before land and sea forees can come into action. The Board, 
while admitting that this “might conceivably play a tre- 
mendously important part ‘in Europe’, air power is not so 
vitally important to us” (p. 10). 

Airmen claim that aeronautical engineers can now produce 
aireraft which ean carry out all the operations required for 
making the air force the first line of defense of any country. 
The Board limits the inerease of performance to thirty per 
cent (p. 43)). 

Airmen point to the expenditure of $433,000,000 in five 
years by seattered Government services without adequate re- 
sults as a chief argument for establishing a Department of 
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Aeronautics. The Board asserts that the department would 
require overhead expenses amounting to “many millions an- 
nually now largely avoided by 
ment” (p. 68). 

Airmen assert that aircraft alone with adequate equipment 
can sustain an offensive. The Board denies this and states 
that an independent air offensive is essentially a raid (p. 65). 

Airmen assert that the British are maintaining the oceupa- 
tion and control of Mesopotamia by means of an air force 
and that other areas can be controlled similarly. The Board 
definitely asserts that aircraft acting alone cannot oceupy or 
control either sea or land areas. 

Airmen claim that a unification of procurement, operation 
and maintenance of aircraft would cause great savings. The 
Board meets this assertion with the statement that it would 
require a substantial duplication of the Supply Corps of the 
Navy (p. 61). 

Airmen regret that there has seemed to be meager support 
given to aviation development by the senior officers of the 
Navy. The board excuses this attitude by declaring for some 
“fixed policy” and placing aviation “in the mind of the Navy” 
on 9 par with “submarine duty, engineering duty, ordinance 
duty, ete.” (p. 71). 

The issues are joined. 


the existing arrange- 


‘ 


Let the best proof win. 


60% Army—40% Navy Air Service 

T has cropped out in the Congressional hearings that the 
I Secretary of War believes that the Army Air Service 
should be given 60 per cent of the entire government appro- 
priation for aviation and the Navy allowed 40 per cent. To 
this the Secretary of the Navy objects and on this point of 
difference the excellent Lassiter Report has been pigeon holed 
for two years. 

Too great importance cannot be placed on this contention, 
as it leads directly to the main advantage of having a De- 
partment of Defense headed by an impartial Secretary who 
after due deliberation could reach a decision as to the equita- 
ble allocation of funds to the different services of the National 
Defense. As it now stands, a deadlock has been reached and 
the only person in an impartial position to make a decision is 
the President. As the matter does not appear to have been 
laid before him for final determination, the whole report is 
left to gather dust and become obsolete through age. 

It would be difficult for laymen without full information 
to attempt to apportion the relative funds required for the 
Navy and Army Air Services. As it stands now, the ratio 
is about 50-50. With the joint utilization of fields equipment 
and duplicating personnel and a clear definition of functions, 
it is not improbable that the 60-40 ratio if advisable could 
be achieved on the basis of service needs rather than ex- 
penditures. 








Stability and Controllability of Airplanes 


Part I—Longitudinal Stability and Controllability 
By B. V. KORVIN-KROUKOVSKY 


A vast amourt of the literature has been written on the 
question of stability, yet when one actually begins to design 
an airplane, one can hardly find any practical information 
on the subject and after a short search of the textbooks and 
magazines usually has to rely on pure guess. 
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Fig. 1. Comparative movements of control stick required for increase of 
speed in case of statically stable and unstable airplanes 


The existing literature can be readily divided in two distinct 
classes. The first class is formed by mathematical works of 
Bryant, Bairstow and their followers, and to these works we 
are indebted for large portion of our present knowledge of 
stability. However, written by mathematicians and for math- 
ematicians, these works can hardly be mastered by the average 
designing engineer, both for lack of sufficient mathematical 
training and for lack of time. Besides, the practical use of 
any of their methods involves extensive and complicated wind 
tunnel testing of the model of each airplane to be designed, 
the cost of which often will be found prohibitive. The second 
class is formed by numerous popular articles and chapters in 
aeronautical textbooks. These usually suffer from being too 
popular, and not giving enough specific information to be of 
much value to the airplane designer. The majority of such 
papers were written during and immediately after the war, 
and contain good deal of information now considered 
obsolete. Great advance was made since the war in the 
science of aerodynamics, particularly in study of the aero- 
foils and in stability, but the information so gained is 
seattered in numerous technical reports, most of which are 
confined to some one specific aspect of the question. 


Applicable to Practical Design 


The aim of this paper is to present the question of stability 
and controllability of the airplane as completely as possible, 
making use of all scientific information available at present 
on this and related subjects. However, it is not proposed to 
make it a mere scientific discussion, but rather to give the 
practical and specifie information which can be applied to 
practical design. Beside the trained engineers engaged in 
airplane design in large aircraft building concerns, there are 
many small builders modifying war time JN4’s and Standards, 
and oceasionally building entirely new machines. Undoubted- 
ly the builders of gliders and light planes will increase in 
number as the time goes on. It is the ambition of the author 
to satisfy the needs of these airplane builders, few of whom 
- had much of a mathematical training and most of whom are 
in acute need of direct and to the point answers on stability 
and controllability questions. It is hoped to save these men 
the trouble and expense of solving their difficulties by the eut 
and try method, or at least to give them a favorable start for 
such a method. 

In pursuance of the scope outlined above, it was necessary 
to make this paper very popular and to free it from all mathe- 
maties. Care was taken to have all explanations, however 


popular, scientifically correct, but the proofs and demonstra- 
tions of their correctness were left out for the sake of brevity 
and clearness. In order not to be altogether arbitrary in 
his statement, the author included in the present work 
two Appendices giving mathematical explanations and treat- 
ment of stability and balance, on which most of the popular 
treatment is based. Always keeping in mind the practical 
application of the paper, the author arranged these appen- 
dices in such a way as to give at the end of each the final 
formule to be used in the practical work, and to demonstrate 
the use of these formule by the examples of application to 
the actual airplanes. 

The paper is arrauged in two parts, the first dealing with 
longitudinal stability and action of the elevator control, and 
the second dealing with the lateral stability and the action 
of ailerons and rudder. The question of airplane controlla- 
bility and its relation to stability was very little touched upon 
in the existing literature. In the preparation of this paper 
particular stress has been laid on the explanation of control 
action and on the design of control surfaces. 


Static and Dynamic Stability 


Under longitudinal stability and controllability of an air- 
plane we will consider the stability in pitching and the 
behavior of an airplane in regard to the elevator control. The 
ordinary definition of stability is that the airplane, balanced 
at some one throttle setting and air speed, will return to the 
same speed by itself after each disturbance, either due to a 
gust of wind or due to action of the controls. That is, if the 
stable airplane will be balanced at, say, 70 mi./hr. and the 
pilot without touching the throttle will make it dive until some 
higher speed, say 85 mi./hr., is reached and then let the con- 
trols loose, the machine will zoom on its own accord, and after 
few oscillations will balance itself again at 70 mi./hr. In 
the same way, if the machine will be stalled until the speed 
will drop to say 55 mi./hr. it will dive on its own accord 
until original speed of 70 mi./hr. will be regained. This 
tendency of the machine to return to the same speed of flight 
or to the same angle of glide after each disturbance is known 
as Static Stability. However, the airplane will never return 
to its balanced condition at once, but will oscillate few times 
about its speed or angle of balance, in very much the same 
way as a pendulum oscillates several times before regaining 
finally its vertical position of rest. If these oscillations of the 
statically stable airplane die down and the machine eventually 
settles at its balanced condition, it is called dynamically stable. 
{f on another hand the oscillations instead of dying down in- 
erease with each beat until the machine stalls or dives, it is 
ealled dynamically unstable. This ease is very seldom met in 
practice, and the machine stable statically is usually found 
to be stable dynamically as well. 

It must be emphasized that dynamic stability or instability 
can be discovered only by observation of the way in which a 
statically stable machine pitches after returning to its con- 
dition of balance If the machine is statically unstable it has 
no tendency to return to its condition of balance on its own 
aceord, but rather tends to stall or dive. In this ease evident- 
ly there will be no oscillations and the question of dynamic 
stability is not involved at all. The stable boat on water will 
roll, the unstable one will simply capsize. The remark 
“statically and dynamically unstable” occasionally found in 
test pilots’ reports has therefore no meaning. 

Static stability deals with the tendency of an airplane to 
return to its angle of attack or air speed of balance. Dynamic 
stability deals with the way a statically stable airplane pitches 
while and after returning to its angle of incidence or air 
speed of balance. 

The conception of airplane stability or instability, although 
well determined in science, is not as rigorous and invariable 
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as we are accustomed to find in the application to other 
articles on the earth. In fact for most of the objects Wwe are 
used to associate immediately the instability with danger. 
When we speak about the stability of a row boat for instance 
we have quite a definite idea: if it is not stable it will capsize 
and consequently it is not suitable for use. This kind of 
reasoning evidently does not apply to the airplane as many 
unstable airplanes were not only much used but were very 
popular as well. The Curtiss JN4, for instance, is unstable 
for most of its speed range. The Sopwith “Camel,” a very 
popular British Seout, is also known to be unstable. It is 
true that an unstable machine will not fly very long with hands 
off, but even in stable machines the pilots do not leave the 
contro!s for long, simply because the stick is the best place to 
keep the hands on if not for any other reason. The practical 
difference between the stable and unstable airplanes is in the 
way they respond to controls. 


Movements of Control Stick 


The stable airplane always tends to return to its attitude 
of balance, i. e. it becomes nose heavy in a stall and tail heavy 
in a dive. The unstable machine, on the contrary, tends to 
deviate more from its attitude of balance after each dis- 
turbance. It becomes tail heavy in a stall and nose heavy 
in a dive. The diagram on Fig. 1 illustrates the movements 
of control stick required to increase the air speed from say 70 
to 85 mi./hr. without touching the throttle in case of the stable 
and unstable airplanes. In case of the stable machine it is 
sufticient to move the stick forward very little and the machine 


will balance itself automatically according to new position of 
the elevator. A rough pilot may move stick farther forward 
in order to get quicker effect, but he will return it for balance 


to the same position—slightly in front of the original one. 
In case of the unstable machine the pilot moves the stick 
forward to effect a change in the trim, but immediately has to 
move it back to the position back of the original one to 
counteract the tendency of the unstable airplane to take charge 
and to go into nose dive. Thus we see that in a stable machine 
the required movements of the control stick are small and 
simple in their action, while in an unstable machine they are 
larger and more complicated—a movement of the stick for- 
ward is necessarily followed by the larger return movement. 


We will mention here the specifie case of extreme instability 
known as Catastrophic Instability. Let us consider very stable 
and very unstable airplanes in case of a steep dive, always 
zecompanied hy high air speed. A very stable machine will 
require a large push on the stick to keep it in dive. If the 
elevator is not very effective, or if in case of a large machine 
the pilot is not strong enough, the machine will come out of 
the dive despite all of the pilot’s efforts. In a very unstable 
machine, on the other hand, a larger and larger pull on the 
stick will be required as the speed of the machine increases, 
until the controls may prove to be not effective enough, and 
the machine will go in to a vertical dive or eventually turn on 
its hack. It is an unfortunate characteristic of many unstable 
machines that they become very stable after turning on their 
back, and the effectiveness of controls may not be sufficient 
to overeome this stability and to right the machine. This case 
ot instability in normal flight accompanied by excessive 
stability in upside down flight is termed Catastrophic In- 
stability. It is rarely if ever met nowadays, but many ac- 
cidents in the earlier years of aeronautics were attributed to it. 


Criterion and Test of Static Stability 


When a test pilot reports the airplane to be “satisfactory” 
or “unsatisfactory”, his opinion is based on the “feel” of the 
contro!s, Which in turn depends on the weight of the machine, 
its balance, degree of statie and dynamic stability and 
eifectiveness of controls, all of which are closely inter- 
connected. The designer of the airplane, in order to remedy 
‘ome unsatisfactory characteristics of the machine, or in- 
corporate in another machine some satisfactory ones, wants 
to have more detailed information which would allow in- 
dependent analysis of each of the above mentioned properties. 
He can get almost all of these data if in the course of test 
lizlits the records were made of the position of the elevators 
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and the forees on control stick at different air speeds within 
speed range of the machine, or even including accelerated 
glide (with engine running). Such measurements of the force 
on control stick and of angles of elevator setting were made 
by the staff of the National Advisory Committee for Aero- 
nauties for Curtiss JN4H, Vought VE7 and DH4 airplanes. 
The results of these measurements are reproduced on Fig. 2 
and Fig. 3, and are very interesting as the Vought VE7 and 
the DH4 are credited with good handling qualities in the 


4 
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Fig. 2. Forces required on control stick of DH4, VE7 and JN4H 


airplanes 


opinion of the pilots, and the JN4H, although not quite 
satisfactory according to present requirements, is nevertheless 
very popular and probably can be taken as the limit below 
which the handling qualities should not drop. 


We must remember that the forward position of the stick 
and a push on it at high speed, or backward position and pull 
on it at low speed, are characteristic for stable airplanes, while 
the reverse takes place in the case of unstable ones. The 
magnitude of forces on stick or of movement of the elevators 
for equal deviation from the speed of balance, or speaking 
more generally, the slopes of the curves indicate the degree of 
stability possessed by the airplane under consideration. Thus 
from Fig. 2 we conclude that of three machines tested DH4 
is most stable over the entire speed range. The Vought VE7 
is slightly stable. In fact, its degree of stability, excellent 
for an Air Service advanced training machine, cannot be con- 
sidered as sufficient for a commercial one. The Curtiss JN4H 
is found to be stable at speed below 50 mi./hr. and unstable 
above it, i. e. it is unstable for most of the speed range. 


Trimming Speed Figures 


The air speed of balance, usually called trimming speed, 
is indicated by the intersection of the curve of stick forces 
with zero line. From Fig. 2 we find that the DH4 balances 
at 73 mi./hr., the Vought VE7 at 77 mi./hr., and the JN4 
remains nose heavy at all speed, least nose heaviness being 
indicated around 50 mi./hr. The curves for DH4 were ob- 
tained with the stabilizer set at zero angle of attack. 


The curve of forces on the control stick plotted against air 
speed, as it was done on Fig. 2, can be readily obtained in 
the test flights and its slope undoubtedly represents the best 
criterion of stability. From the designer’s point of view it 
still has the drawback of representing the combination of 
stability and efficiency of controls, rather than each one 
separately, and a further drawback in that it cannot be esti- 
mated during design of the airplane with any degree of cer- 
tainty. The curves of the elevator setting, shown on Fig. 3 
for JN4H and DHé4 airplanes, on the other hand, are 
characteristic of stability, practically eliminating the efficiency 
of the controls. These curves can be predicted from the 
design data with fair degree of accuracy by using the methods 
explained in the Appendix II, and therefore provide a very 
good connecting link between the theoretical data used during 
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the design of the airplane and its flying qualities as reported 
from test flights. When both stick force and elevator move- 
ment curves for the airplane are available, their comparison 
shows the efficiency of the elevator, as well as any unusual 
effect such as excessive weight of the elevator or its over- 
balancing. Such a set of curves supplies the designer with 
exhaustive information as to the static stability of the air- 
plane and the efficiency of controls, leaving only the degree 
of dynamic stability to the feel and judgment of the pilot. 
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Fig. 3. Elevator angles for DH4 and JN4H airplanes 


We will return later in this paper to the analysis of these 
curves and will show how they can be used in making diagnosis 
as to the causes of the unsatisfactory behavior of an airplane. 
Before doing so, however, we will have to consider what the 
stability is due to and what effect different characteristics of 
the airplane have on it. 


Causes of Static Stability and Instability 


The behavior of an airplane of a given weight in regard 
te longitudinal control is completely characterized by the 
degree of static stability it possesses, the degree of dynamic 
stability and the efficiency or peculiar properties of the 
elevators. Each of these characteristics must be considered 
and adjusted individually if a satisfactory handling machine 
is to be produced. 

Flight observations, wind tunnel tests and mathematical 
calculations all show that static stability depends almost 
solely on the position of the center of gravity of the airplane. 
This position is defined by three dimensions—horizontal 
distance from leading edge of the mean chord, vertical height 
with reference to the same point, and distance from the pro- 
peller thrust line measured perpendicular to it. All these 
distances are usually expressed in terms of the mean aero- 
dynamic chord. The horizontal distance of the center of 
gravity from the leading edge is the most important of these 
three dimensions. The airplane is more stable the nearer the 
center of gravity is loeated to the leading edge. An airplane 
without a tailplane is in neutral equilibrium when the center 
of gravity is located at 25 per cent of the chord and right on 
it, and unstable if the center of gravity is located farther 
back. The center of gravity located below the leading edge 
of the mean chord acts as a pendulum and increases the 
stability; inversely, if located above the leading edge, it de- 
creases the stability. The effect of the vertical movements of 
the center of gravity is, however, not very large—roughly 
speaking, lowering the center of gravity from six to ten per 
cent of the mean chord is equivalent to moving it forward 
one per cent. 

The most important and not altogether desirable effect of 
the vertical location of the center of gravity on stability is 
the variation of stability with air speed. If the center of 
gravity of an airplane is located on the mean chord, the air- 
plane shows the same degree of stability at all speeds and 
at all angles of incidence. If the center of gravity is below 
the mean chord the airplane is more stable at low speed than 
at high speed. ‘This is because the low position of the center 
of gravity produces a pendulum effect, which is most pro- 
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nounced at low speed when the angles of incidence vary rapid- 
ly for a small variation of air speed. The effect of low 
position of the center of gravity can be explained also in 
another and more scientific way, by considering the horizontal 
distance of the center of gravity from the leading edge of 
mean chord. As the angle of incidence increases, the center 
of gravity moves forward (or wing moves backward) and this 
distance decreases. This of course results in inerease of 
stability, as it was explained earlier. The majority of the 
airplanes at present have the center of gravity below the mean 
chord and display increase of static stability at low speed, 
which effect was heretofore erroneously attributed to the 
eambered tail planes. 


Ideal Case of Stability 


The loeation of the center of gravity below the thrust line 
is beneficial to stability; location above thrust line is detri- 
mental to it. The magnitude of this effect is directly pro- 
portional to the engine power, and inversely proportional to 
the weight of the airplane, as is shown in more detail in 
Appendix I. The effect is not large in case of the machines 
of conventional design such as JN4H or Vought VE7, but it 
is very important in ease of the flying boats. The stability 
added by the propeller thrust of course varies with throttle 
setting and disappears entirely when the engine is shut off. 

Thus we see that a variation in height of the center of 
gravity either with respect to the mean chord or to the pro- 
peller thrust line gives an effect which varies under different 
conditions of flight, such as high or low speed, power on or 
off. The ideal case then is when the center of gravity is 
located simultaneously on the mean chord and on the pro- 
peller thrust line, and at about 25 per cent of the chord. 
This makes the airplane without a tailplane neutrally stable 
at all angles of incidence and at all air speeds, and leaves to 
the tailplane the provision of the proper margin of stability. 

The effect of the tail on statie stability is not as large as 
it ordinarily is supposed to be, because of the small aspect 
ratio of the tail plane as compared to the wings, and because 
of its location in the downwash of the wings. In fact, its 
total effect is just about equal to the margin of stabi'ity 
desirable in the complete machine, and entirely insuiticient 
to counteract any instability produced by wings and eenter 
of gravity. This means that an airplane without a tailplane 
must have a neutral or very slight degree of stability, but 
must not be unstable. This applies essentially to the com- 
mereial passenger carrying or army bombing and observation 
machines, but in some eases of pursuit or advanced training 
machines practically neutral stability for the eomplete air- 
plane may be desirable. The Vought VE7 is good illustration 
ef the latter case. 


A Valuable Approximation 


The statements given above may appear startling to the 
reader trained on the old time conception that the airplane is 
inherently unstable, and that it is made stable only by the 
effect of the tail. For a more detailed explanation and for 
the proof of these statements we will refer reader to the 
Appendix I, in which the method of estimating airplane 
stability is given, together with the examples of its practical 
application. For the readers who do not feel qualified to go 
into computations as outlined in the Appendix I we will give 
the foliowing rough rule for the proper location of the center 
of gravity required for the stability: First place the center of 
aravitu at 25 per cent of the mean chord. Then move it back 
one per cent for each 8 per cent of location below leading edge 
of the mean chord, or similar amount forward if the center 
of gravity is located above mean chord. 

We must call our readers’ attention to the fact that location 
of the center of gravity required for proper stability is the 
same regardless of the wing section and has nothing to do 
with the position of the center of pressure. Such a location 
of the center of gravity, of course, does not naturally produce 
a balanced machine, for the balance must be obtained by the 
setting of the stabilizer at proper negative angle of attack. 
The stability cannot be obtained by any other means but the 
proper location of the center of gravity. The balance at any 


one air speed, on the other hand, can readily be obtained by 
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the setting of the stabilizer. The understanding tliat it is the 
stability and not the balance requirements that govern the 
location of the center of gravity is being reached only in recent 
years. In most of the airplanes built in war time the de- 
signers endeavored to place the center of gravity at the center 
of pressure for the air speed at which the balance was desired. 
This resulted in the center of gravity often being located as 
far back as 40 per cent on the mean chord with all correspond- 
ing evils of instability, including frequent inexplicable crashes, 
later traced to what we know now as catastrophic instability. 

A detailed discussion of airplane balance is outside of the 
scope of this paper. As in practice, however, the balance is 
very closely connected with the stability, there is included in 
this work Appendix II, giving the method by which proper 
angle of stabilizer setting can be computed after the location 
of center of gravity is decided upon on basis of the data given 
in the Appendix I, or rough rule cited earlier in this paper. 


(To be continued) 





An Interesting Photoplane 


The little monoplane which is illustrated below was built 
by S. W. Kuhnert, an aerial photographer of Camp Hill, 
Pa., and is used entirely for aerial photography. The main 
dimensions of the Photoplane are as follows: Span 30 ft. 2in., 
overall length 18 ft. 3 in., height 5 ft. 2 in., weight empty 
300 lb., useful load 200 lb. The ship is equipped with a 
Lawrance 2 cylinder horizontal opposed engine and has a 
landing speed of 20 mi./hr. and a maximum speed of 70 
mi./hr. This ship can take off and land in small fields. 

The novel thing about this plane is the fact that it was 
built entirely from scraps and old parts with the exception of 
the motor and wings. The wings are reconditioned DH9 
with 5 ft. chord. 

Mr. Kuhnert’s specially designed aerial camera is attached 
to the bottom of the fuselage in such a manner that it will 
photograph either oblique or vertical. This plane was first 
sucessfully test flown by Pilot Clair K. Rodgers of Mechaniecs- 
burg, Pa., and is now being flown by Mr. Kuhnert himself. 





Resolutions to Protect Mitchell 


Congressman F. H. LaGuardia, formerly Major in the Air 
Service, has introduced in the House two resolutions intended 
to prevent the demotion of General Mitchell. 

One orders “That no officer of the Army, Navy, or Marine 
Corps shall be transferred, demoted, reprimanded, disciplined, 
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“Resolved further, That this Act shall take effect im- 
mediately.” 

The other creates in the Army an office of “Chief Flying 
Officer of the Army Air Service who shall also act as assistant 
to the Chief of the Air Service of the Army. The said Chief 
Flying Officer shall be selected and assigned by the Secretary 
of War to serve for a term of four years, and during such 
term shall have the rank, privileges, and pay of brigadier 
general of the army: Provided, That the first Chief Flying 
Officer so assigned shall have been for at least ten years a 
flying officer of the United States Army and have held the rank 
of brigadier general for at least five years next preceding such 
assignment, and shall have served as a flying officer of the 
American Expeditionary Force for at least eighteen months. 

“Hereafter whenever a vacancy occurs in the assignment or 
position of. Chief of Air Service, the Chief Flying Officer 
of the Army shall be assigned as such Chief of the Air 
Service.” 





Schneider Cup Race 


In connection with the international seaplane race for the 
Schneider Cup, which will be held at Baltimore either Oct. 
24 or Oct. 31, it is understood that Great Britain has already 
made formal entry, and both France and Italy are expected 
to enter by April 1, the closing date for entries. 

According to Maj. Wm. D. Tipton, of the Baltimore Flying 
Club, plans will be made by that organization to enlist the 
widest support of all civic organizations in the forthcoming 
seaplane classic. The rules governing the award of the 
Schneider Cup provide that the country winning it three 
times becomes the permanent owner of the trophy. Great 
Britain and Italy have each won it, and in 1923 it was won 
by the U. S. Navy. Great Britain and Italy both withdrew 
from the race last year, the reason assigned for the withdrawal 
of the British entries being that the seaplanes scheduled to 
take part were damaged in accidents. 





“Aviation Day” Suggested 


In order to properly commemorate Dee. 17, the anniversary 
of man’s conquest of the air by American genius, which con- 
stitutes one of the great achievements of all time, the Board 
of Governors of the National Aeronautic Association at a 
recent meeting expressed the sentiment that this date should 
be suitably commemorated throughout this country and 
adopted a resolution to the effect that the President of the 
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The Kuhnert Photoplane (30 hp. Lawrance A2 engine), one of the few wire-braced monoplanes in this country, which was built by 
S. W. Kuhnert of Camp Hill, Pa., for his own photographic work : 


or otherwise punished on account of having testified before a 

committee of the House or Senate, or for having given infor- 

mation to any committee of the House or Senate, when such 

testimony was in response to questions or request for infor- 

— by a standing or special committee of the House or 
enate. 


United States be requested to designate Dec. 17 in each year 
as “Aviation Day.” In this resolution the Board of Gov- 
ernors pledge themselves to assist in making these recurring 
oceasions notable for emphasizing the importance of our aero- 
nautical development to our national welfare in time of peace 
and our security in time of war. 








The following are extracts from a report submitted to The 
Assistant Secretary of War through the Chief of Air Service 
by an officer designated to study commercial aviation abroad 
who has just returned to the United States after traveling 
more than 6,000 mi. by air over Europe.—Eprror. 


In the five years from 1919 to 1923, inclusive, European air 
lines have covered 13,015,800 mi.—equivalent to 520 complete 
cireuits of the world at the equator—and have transported 
115,225 passengers, 1,400,000 lb. of mail and 7,600,000 lb. of 
goods. It is estimated that during 1924 an additional 4,800,- 
000 mi. was flown on regular air schedules and over 50,000 
passengers transported. 

Governments are showing great interest in developing 
commercial aeronautics and contributing liberally to its sup- 
port and encouragement, in spite of the serious financial 
difficulties which many of the Continental nations have been 
facing during the years since the war. 


From Africa to Finland by Air 


Passengers may be booked by air, through any of the 
regular travel agencies, from London via Paris and Vienna to 
Constantinople, or via Berlin to Moscow, Russia, Helsingfors, 
Finland; from Paris to Copenhagen, Denmark; from ~ Tou- 
louse, France, to Casablanea, Morocco, in northern Africa; 
and on a score of other routes. 

The volume of passenger traffic is increasing every year, 
more than 1,000 passengers a week leaving London by air 
for the Continent during certain seasons of the summer. The 
majority of these passengers out of London are American 
tourists and it is estimated that over 35,000 Americans visit- 
ing Europe have thus avoided crossing the channel by boat. 
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A heavier-than-aircraft which is neither an airplane nor a helicopter: the La Cierva “Autogyro”, which flies on rotating wings driven 
by the pressure of air 


Valuable Goods Safer by Air 


The records of European commercial air services indicate 
that financial matter, merchandise and freight of all kinds 
may often be transported by air with greater safety from loss 
or.damage than by the usual channels of boat or rail. The 
insurance rates, for example, for all risks ineluding theft, on 


Progress of Air Transport in Europe 
Total Traffic of Six Years Aggregates Over 25,000 Tons 
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articles such as dresses, furs, jewelry, fragile goods, light 
machinery, ete., between London and Paris or Amsterdam are 
several times less by air than by boat and rail. Much gold 
bar and silver are shipped across the channel by air, one plane 
alone having carried $2,000,000 worth. 

The principal investors in the national air lines of England, 
France, Germany and Holland are the leading industrial, 
shipping, banking and forwarding organizations of Europe. 
They are convinced that air transportation is destined to fill 
an important role in the economic life of the Continent. In 
this respect the European public is much more awake to the 
significance of aviation, both as an element of national defense 
and as a transportation agent, than is the American public. 


Foreign Government Support 


In addition to direct subsidy grants, considerable indirect 
Government support is offered to promote the growth of com- 
mercial aeronautics by the establishment of large airports at 
the principal cities, at which Government erected hangars and 
other facilities are rented to the operating companies for a 
nominal sum; by the free use of Government radio communi- 
eations, by the development of technical appliances for 
commercial aviation, and in a number of other ways. In 
several instances municipal airports have been created at the 
expense of the cities as at Konigsberg, Danzig, and Rotter- 
dam. Berlin has a big municipal landing field under prep- 
aration at Tempelhofer Field, which may be reached from 
the center of the city by street car in less than twenty minutes. 

European nations are faced with a fundamental political 
difficulty in the development of air lines. In Europe the 
principal lanes of business exchange in almost every instance 








involve flight over several countries. The United States, on 
the other hand, is probably better suited politically to the 
establishment of self-supporting air lines than any other 
country in the world, by reason of its geographical extent, 
freedom from custom restrictions, common national interests 
and homogeneous business methods. : 

That air transportation has now passed the experimental 
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stage may be seen in the amount of operating experience 
accumulated since the war. The aggregate number of air 
transport miles flown during the five years 1919-1923 is 20,- 
110,700 mi. It is estimated that this will be increased during 
the present year, 1924, by 8,500,000 mi. The development of 
this operating experience, per year, is as follows: 

TOTAL FLYING MILEAGE IN EUROPE 


EBS TIRES ES CSIC NRE EPS EFS 1,085,066 miles 
DEG: cs dave Fepind teh uaxceneveuene 2,204,128 “ 
SU 52 6 dik Sa 0 + chen ab Liou eral 4,260,034 “ 
SD Sr 5 5 bak avs''s bhp en ooeaer ale 5,450,989 “ 
BES cccvenavae dy chedog eh eleunieed 7,028,625 “ 


These figures exclude all military flying and all local or 
special flights; they represent only regular air transportation 
services over regular routes throughout the world, for which 
reliable statistics are available, carrying passengers; mail or 
commodities. 


Passenger Air Traffic 


As the preceding figures are an impressive measure of 
the accumulated amount of operating experience in air trans- 
portation, so the following statistics indicate the present traffic 


experience : 
DEVELOPMENT OF PASSENGER AIR TRAFFIC 

BE So ccbdccctvocdasdhheeutweseee 2,585 passengers 
ET Wis w'e'n-acn as anise o's DarR Mes sae ee 8,797 o 

DN cen dp cd saws etal CadRhebe verse 24,224 

SEE dts a0 4s 0 Cavdee ge eee seen eres 33,206 , 
AE eee a 52,684 < 

DG <5 3-00.00 b sa4 Sei be cate dana Son 62,000 (estimate) 


Thus, in the first five years a total of 121,496 passengers 
have been transported by air lines throughout the world. 

The air mail traffic has been developed most intensively in 
America, where the mail carried by the Post Office Department 
Air Mail Service between New York and San Francisco 
represents the major portion of the aggregate traffic figures. 
In 1922 a total of 1,930,177 lb. of mail were transported by 
air, of which 1,512,197 lb. were U. S. mail over the transcon- 
tinental route. In 1923 the European air mail from France 
to Morocco grew rapidly in volume and of the total 2,466,279 
Ib. carried that year, 752,009 lb. represents European air mail 
traffic. The aggregate mail load has been increasing steadily 
and totals 7,144,570 lb. for the five years 1919-1923, inclusive. 


Freight Traffic 


The recent rapid growth in the volume of air freight traffic 
as indicated in the following table is of special interest: 
DEVELOPMENT OF FREIGHT TRAFFIC 


BORD 5 ewcwedvevassceesabveake= 269,600 Ib. 

BOBO cic cccccicevecciccovevwes 479,100 “ 

BEE. “vcsccccedwebacspuehset swe 876,000 “ 

BOBS See ctccvewrvcscnsvevceuce 2,348,500 “ 
re eee eS 4,235,142 “* 

RRSP ae nya e 2 Pee 5,400,000 (estimate) 


Business men are beginning to learn that they can depend 
on air transportation for the expedition of commodities of 
all kinds and regular consignments of auto parts, perfumery, 
silks, and a hundred other articles are to be found traveling 
on the European airways. The fact that insurance rates are 
actually less by air than by boat and rail for valuable goods 
sent between England and the Continent has played an im- 
portant part in convincing business men of the merits of the 
new form of transportation. 

The aggregate traffie experience of air transportation lines 
may be appreciated if the weight of passengers, mail, and 
goods carried is consolidated in one figure: this, if we allow 
150 Ib. per passenger as a conservative figure, and include 
the estimates for the present year, 1924, the total traffic on 
the air lines for six years is: 51,277,310 lb., or over 25,000 
tons. 

The safety of passengers may be observed by the record of 
the British and Dutch air lines during the three years from 
1921 to 1923, inclusive. During that time, 7,990,000 passen- 
ger miles were flown; for two years no fatal accident occurred, 
while in 1923 there was one accident involving three deaths. 
Hence the passenger air miles per passenger fatality for this 
period is 2,663,300. 

Safety of Railroads and Airways 

A comparison of this with the record of railroad lines is 
of interest: The New York Central Railroad, according to the 
last Accident Bulletin of the Interstate Commerce Commission, 
operated two billion eight hundred million passenger miles 
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during the calendar year 1923, during which time 636 passen- 
gers were killed or injured. (This excludes accidents to 
employees, trespassers and all persons other than paying 
passengers). Hence the number of passenger-train miles per 
passenger casualty is 4,400,000. It will thus be seen that the 
safety record of the air lines is not far behind that of Amer- 
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U. a Air Mail plane equipped with a ski landing gear for winter 
flving which can be substituted for the regular wheel gear in 15 min. 


ican railroads. And this has been possible in five years of 
development, whereas the railroads have eighty years of 
operation behind them. 

It is hard to realize that mail sent by air actually is subject 
to less loss or destruction than registered packages sent by 
train. Yet that this is so the records show without a question : 
thus in the three years through 1923 the U. S. Post Office Air 
Mail Service carried 4,316,500 Ib. of mail with a loss of only 
230 Ib.; this is five one-thousandths of one per cent, lost or 
destroyed. 

Compare this with the percentage of registered packages 
carried on U. §. trains during 1922 which were lost or de- 
stroyed, namely seven one-thousandths of one per cent. There 
is practically no theft hazard when valuable mail or goods are 
sent by air and this accounts in part for the lower insurance 
rates which are offered by European companies for goods 
shipped by air. 


Air Mail More Regular than Trains 


It is a remarkable fact to find that the air mail service 
between New York and Chicago has operated for the past 
two years with a higher number of its scheduled trips arriving 
on time at destination than the average for railroad trains. 
The air mail planes on an 11 hr. schedule between New York 
and Chicago, that is at a ground speed of 70 mi./hr., have 
arrived on time 85.8 per cent of all their scheduled: trips 
during the period from June, 1921, to May, 1923, inclusive. 
This may be compared with the per cent of scheduled trains 
in New York State arriving on time at division terminals 
during 1910-1920 inclusive, namely 81.0 per cent. The average 
train speed from Division to Division is between 30 and 35 
mi./hr., or half that of the planes. 

A comparison by seasons shows that during the winter both 
the trains and the air mail have their greatest number of 
delayed trips, the trains averaging only 75.3 per cent on time, 
the air mail 73.0 per cent. During the spring season they 
are both approximately 85 per cent, but in the summer and 
autumn the air service is a great deal freer from delayed 
arrival than the railroad service, arriving during the summer 
97.8 per cent and during the autumn 86.6 per cent of all 
its scheduled trips on time. 

It is the conclusion of the report that “under suitable con- 
ditions mail and goods may now be rted by air with 
equal or greater safety and reliability than by train and with 
a great saving in time. 













Helium and its Value for Airships 


By PAUL W. LITCHFIELD 


President, The Goodyear-Zeppelin Corporation 


Helium is a non-combustible gas found in natural gas in 
quantities as high as approximately two per cent in volume. 
While there are traces of helium in all natural gas, it is now 
thought that the southwestern United States oil fields are the 
only worth-while wells so far known to exist, and by virtue 
of this fact the United States has a monopoly on helium. 

/ Physically, helium is a gas lighter than air. One thousand 
cubic feet of helium will displace enough air to lift approxi- 
mately 60 lb. which is about 10 per cent 


It may be necessary to replace hydrogen several times a 
year. This will not be necessary with helium. 

As against the present cost of approximately $60 per 1000 
eu. ft. of helium, hydrogen can be manufactured at from $3 
to $10 per 1000 cu. ft., depending on the volume. Under 
favorable circumstances hydrogen may be procured from 
oxygen manufactures as a by-product for approximately 
$5.00 per 1000 ecu. ft. and it has been purchased by the 

Government for as low as $2.00 per 





‘less in lifting power than hydrogen, but 

the fact that helium is not inflammable 
makes it the important factor in the 
safety of airships. Practically all the 
fatalities thus far in airship develop- 
ment have been due to the fire hazard 
encountered in using hydrogen. All air- 
ship operations by other nations have 
been made with hydrogen since they 
have no helium. 


How Helium is Produced 


The Shenandoah, the Los Angeles and 
all other non-rigid airships operated by 
the United States Army and Navy are 
helium filled. The semirigid airship 
RS-1, now being assembled at Scott 








1000 eu. ft. However, in spite of the 
differential in first cost of the two gases, 
the Air Service is finding it actually 
less expensive to operate airships with 
helium than with hydrogen due to the 
factors already cited. 


Helium Conservation Bill 


The Eighth Annual Report of the 
National Advisory Committee for Aero- 
nauties for the year 1922, estimates 
(p. 52) that 500,000,000 eu. ft. of heli- 
um is annually being wasted in the 
United States. This Committee Report 
unqualifiedly recommends that Congress 
provide for the conservation of the ex- 
isting natural helium resources through 











Field, will use helium. 

Helium is extracted from natural gas 
by what is called a “Squeezing Process” 
in the Government plant at Fort Worth, 
Tex. There are no privately-owned plants producing helium 
and there will probably be none until a sufficiently large and 
relatively stable market develops, presumably through the 
growth of commercial aeronautics. The Fort Worth plant is 
now operated by the Navy Department under the direction of 
a Helium Board made up of one representative from the 
Navy, one from the Army and one from the Bureau of Mines. 

The natural gas from which helium is extracted is turned 
back into the city mains after the helium is removed, having 
been substantially improved in its thermal properties by thie 
removal of the non-inflammable element. 


Cost Greatly Reduced 


When helium was first thought of in connection with air- 
ships, its cost was approximately $1500 per cubic foot, but 
the demand for comparatively large quantities has steadily 
decreased this cost so that helium can now be purchased for 
approximately $60 per 1000 cu. ft. Continued improvements 
in processes, with volume production, should bring the cost 
of helium down to perhaps as low as $30 per 1000 cu. ft. 

In airship operation with hydrogen, it has been customary 
to discharge part of the gas through valves to compensate for 
variations in the weight due to the consumption of fuel. Since 
helium has been so much more expensive than hydrogen, 
valving gas is avoided through a ballast recovery device by 
which the fumes from the exhaust of the engine are condensed 
into water. Water is thus recovered in amounts actually 
heavier than the gasoline from which it is derived. This 
makes the valving of helium unnecesary. Diffusion of helium 
gas is small, and continued improvements of fabricated con- 
tainers should render this loss negligible. 

With hydrogen, too frequent replacement is necessary due 
to diffusion of air into the fabric gas bags. Hydrogen that 
contains from 12 to 15 per cent of air becomes explosive and 
hence it must be released into space before it reaches that 
point. Helium, when diffused with air, looses buoyancy in 
proportion to its air impurities. However, it is not dangerous 
and when it has become impure it may easily be re-processed 
and. re-purified. This process would be very dangerous with 
hydrogen. 


Paul W. Litchfield, president of the 
Goodyear-Zeppelin Corporation 
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the acquisition and sealing by the Gov- 
ernment of the largest and best helium 
fields. House Resolution 5722 provides 
for the conservation of a portion of this 
supply and either holding this gas in its natural reservoir— 
the ground, until needed or extracting it for use. 

This bill which is the successor of one along substantially 
the same lines introduced in the 67th Congress as representing 
the views of the War, Navy and Interior Departments, pro- 
vides also for the sale or lease of surplus helium to American 
commercial interests, and thus opens the way for building up 
commercial aviation in lighter-than-aireraft, which with its 
natural corollaries of training of flying and ground crews, 
laying out of flying fields, erection of mooring masts and 
hangars and stimulation of the creation of manufacturing 
facilities, would be a line of secondary defense of no small 
potentiality to the nation in the event of an emergency since 
such ships and men and facilities would be immediately 
available to the military establishment. 


Possibilities of Rigid Airships 


The trans-Atlantic flights of the English airship R-34 and 
of the ZR-3, now the Los Angeles and, the four-day non-stop 
flight of the Zeppelin L-59 during the World War from Bul- 
garia to East Africa and return, indicate the possibilities of 
rigid airships in traveling over land and sea for long distances 
at high speeds. 

The performance of the Shenandoah in being able to battle 
through a twenty-four hour storm and return safely to port 
despite serious breaks in the structure and the loss of two 
of its nineteen gas compartments when it broke away from 
its mooring mast at Lakehurst a year ago, is an indication of 
the stability of such ships. The performance of the Shenan- 
doah in its trial flights last fall around the United States 
from Lakehurst to San Diego and Seattle and return under 
varied weather, atmospheric and topographical conditions, is 
likewise significant for the future. 

Rapid transit of passengers, mail. and express between 
America and Europe, between America and. Hawaii: and on 
to the Philippines, between North America and Central 
America and between North America and South America is 
possible with rigid airships. It will be possible for a man 
to leave New York on Saturday morning in an airship and 
and arrive in London Monday morning, spend four days there 
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on business and leave Friday morning for home and be back 
at his desk again Monday morning; two days for the trip 
over and three days for the return trip, since the prevailing 
winds are from West to East. 


Airship Transport Abroad 


A most promising start in commercial airship transpor- 
tation was made in Germany hefore the war and it was 
resumed after the Armistice until restricted by the Versailles 
Treaty which prevents the construction and use of airships 
of the size large enough to be commercially successful. Dur- 
ing this time some 35,000 passengers were carried as well as 
many tons of mail and express without accident or loss of 
life to either passengers or crew. This was done despite the 
fact that hydrogen was used. With helium commercial 
transportation by airship should be safer than any means now 
existing. There is little room for doubt that trans-Atlantic 
lines would have been running between Europe and America 
long since had not the war and its aftermath forestalled 
further commercial developments. 

Prevented from further progress in Germany, the Zeppelin 
Corporation, whose experience has been much larger and more 
successful than that of any other similar group in the world, 
has disposed of its rights, patents and processes for North 
America to an American Company—The Goodyear Tire and 
Rubber Co. of Akron, Ohio, and there now has been organized 
a subsidiary corporation—The Goodyear-Zeppelin Corp.—to 
hold and exercise these rights. 

The men who built the war and post-war zeppelins, includ- 
ing the Los Angeles, representing the best skilled and experi- 
enced members of the old Zeppelin building and operating 
organization are now in America and associated with the 
Goodyear-Zeppelin Corp. 

There are several other groups of engineers who have given 
this subject considerable study and who have been successful 
in obtaining the best airship information of England, France 
and Italy and it is thought that if helium gas were available 
these groups would be interested in beginning the construction 
of airships. 


America’s Advantageous Position 


America has then the following advantages: 

(1) Exclusive possession of helium—the only efficient non- 
inflammable gas that is available in large quantities. 

(2) The best skill and experience obtainable in the world, 
including the experience of fifteen years of American com- 
panies in building balloons and non-rigid airships. 

(3) Large areas over which to travel since the Zeppelin 
ship is most efficient over long distances, thus supplementing 
the effectiveness of airplanes which operate at somewhat 
higher speeds but with less cruising range. 

(4) Being separated by water from most of the other great 
nations, America has all the machinery and facilities to keep 
in contact with such nations in one-third the time possible by 
the fastest steamships. However, commercial aviation in 
lighter-than-aircraft depends entirely on helium. 

If it were practical in every other way to operate airships 
with hydrogen, the psychology of the situation would retard 
for the present at least the development of airships in this 
country. It will not be possible to interest capital in the 
building and operation of airships if hydrogen-filled. 


Sale of Helium Desired 


Sale or lease of surplus helium to the American industry 
will open the way to a most significant and interesting de- 
velopment in air transportation. It should, by enabling the 
Fort Worth reducing plant to operate at capacity, still 
further reduce the cost of helium gas to the government 
through the ordinary economics of quantity production. 

_As indicating the relationship between the airplane and the 
airship and how each supplements the other in something of 
the relationship of the motor truck and the railroad, is the 
fact that generally as an airplane increases in size, the at- 
tendant problems increase in difficulty and the net lift or pay 
load diminishes while generally in the case of the airship the 
reverse is true. The larger the airship, the more efficient in 
aet lift and in air maneuverability. 
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Working plans are now being made at Akron for a ship 
of 5,000,000 cu. ft. capacity, which is twice the size of either 
the Los Angeles or the Shenandoah. England is now build- 
ing two ships of this size to connect the home land with its 
overseas possessions. Holland has a similar ship projected as 


a link with its far east possesions. Spain is now contem- 
plating air transport to South America. America with its 
possession of helium has a great potential advantage over 
these other nations. 


International Status of Airships 


Before long the question will undoubtedly arise as to the 
international status of airships. Serious thought must be 
given to the question of stimulating this development in 
America. People who are interested in the manufacture and 
operation of airships have already raised the question as to 
whether or not legislation shonld be created providing that 
only American ships may ply in coastwise traffic or between 
any two American ports. The suggestion has been made that 
at least 50 per cent in tonnage and in numbers of all airships 
traveling between an American port and a foreign port should 
be American-built and of American registry. 

H.R. Bill 5722 was introduced in the 67th Congress and 
referred to the Public Lands Committee which after full 
hearings covering four days decided it had no jurisdiction and 
the bill was then sent to the Military Affairs Committee which 
held further hearings on the measure. No action was taken 
at this session. It was introduced to the 68th Congress and 
it passed the House of Representatives on Jan. 21 with an 
amendment placing responsibility for the operation of the 
Fort Worth plant in the hands of the Navy Department 
rather than the Bureau of Mines as provided in the original 
hill. 

The Senate referred this bill to the Military Affairs Com- 
mittee which reported to the Senate favorably on the original 
hill. 
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Our idea of a really nasty trick is that perpetrated by the French 
Premier when he selected a former under-secretary of aeronautics for 
the post of minister of marine. 














Photo Underwood & Underwood 
Unique picture of a helicopter talking back at its 
inventor pilot 


An anonymous correspondent would like to know what a stutterer 
should do in place of the usual “one-two-three” count before jumping 
with a parachute. Well, if he is up high enough he might for all the 
world say “Anti-aircraft artillery.” 

eg ee 
She—“You stick to that magazine as if it were a fly paper.” 
He—"“It is; it's AVIATION magazine.” 
ONE WING LOW. 

















AIRPORTS AND AIRWAYS 








Airways Information 


From the Airways Section, O.C.A.S.: 

Maynard Field, Winston-Salem, N. C., is no longer suitable 
for landing. There is a field 2 mi. south of the city which can 
be used. An Aeronautical Bulletin on this facility will be 
issued at a later date. 

The Washburn-Crosby Co. has erected a 500,000,000 candle- 
power Sperry beacon on top of its Gold Medal Flour receiving 
station, 200 ft. high, at Minneapolis. 

The emergency field at Selma, Ala., (Aer. Bull. 142) has 
been adandoned. It will be several months before a new field 
is available. 

The emergency field at Little Rock, Ark., is unsuitable for 
landing due to hazard caused by high tension transmission 
lines at both ends, and pilots are cautioned to avoid this field. 

The L shaped commercial field at Des Moines, Iowa, has 
been discontinued and Swaney (Emergency) Field, nearby, has 
been cut up into building lots; neither is available for landing. 
Land at Air Mail Field, 5 mi. southeast of Des Moines 
Capitol. 

Emergency field at Cumberland, Md., is no longer available 
as tower transmission line is under construction across field. 
Air Service Field is in excellent condition. 

Jessup Field, Lansing, Mich., has been subdivided and is 
no longer available for landing. 


From Notices to Aviators: 

The following information concerning landing fields for 
airplanes in the vicinity of Lake Washington (Puget Sound 
Area) has been received from the commanding officer, United 
States Fleet Aircraft Squadrons Battie Fleet, V. F. Squadron 
2, through the Chief of the Bureau of Aeronautics and the 
Chief of the Bureau of Navigation: 

Inglewood Golf Course.—Inglewood golf course, located on 
the northeastern shore of Lake Washington, at the head of 
the lake, is the only cleared area in this vicinity. The best 
landing is on the sixteenth fairway, which is east and west. 
The approach is from the west and the lake, and there are 
some high trees necessitating putting the plane into a sideslip. 

The fairway is smooth with a gradual uphill roll with the 
last 100 yd. a decided uphill slope. There is a sharp hill 
at the head of this fairway covered with trees. This would 
be a difficult field to pilot a DH plane into. Drainage is 
excellent. The prevailing wind is usually from north and 
northwest. If a light wind is blowing the slope of the hill 
will counteract a down wind landing. Officials of the club 
have extended the privilege of using their course in case of 
emergency landings. 

Approx. position: 47° 45’ N., 122° 15’ W. 

University Golf Course——This course is located on the 
northern shore of the Lake Washington Canal at the lake 
entrance, and is easily located from the air by the buildings 
of the University of Washington. The best landing is made 
by approaching from the lake, over a swamp, and putting the 
wheels down at the fairway. There is a small knoll on the left 
side of the fairway and the roll is uphill. Planes should 
take-off in the reverse direction from landing. This course 
is usually crowded with golfers and landings should only be 
made in emergencies. The prevailing winds are from the 
northwest. 

Approx. position: 47° 39’ N., 122° 18’ W. 

Municipal Golf Course—This course is located in south- 
east Seattle, near the southwestern shore of Lake Washington. 
There is a choice of fairways to land in, depending on the 
wind. Fairways are y hard, dry and fast. 


ys generall 
Approx. position: 47° 35’ N., 122° 17’ W. 
Lake Ballinger—There is a partially cleared field on the 
northwestern shore of Lake Ballinger, northward of Seattle 
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and northeastward of Richmond Beach. The land at the lake 
is marshy and the field contains stumps. A small fence bor- 
ders the field on the north; high-tension wires parallel the 
field on the west and cross to the northeast beyond the field. 
The prevailing wind is from the north. The only approach is 
from the south over the lake, putting the wheels down close to 
the marshy land. The field is not very long and is a poor field 
for landing, but could be utilized in an emergency. Lake 
Ballinger is a good seaplane landing area. 
Approx. position: 47° 48’ N., 122° 20’ W. 
(N. A. 2, 1925.) 
U. S. Coast Survey Charts 6447, 6449, 6450. 


Touring Europe with Your Airplane 


Probably there are many owners of airplanes in this country 
who have thought of the pleasures of travel abroad in their 
own ship. An inquiry regarding the requirements that have 
to be met has brought to light some facts that may be of 
interest to those who have contemplated such a trip. 

One of the few persons that tried to take an airplane across 
with him was the late Lawrence Sperry. He had to cable 
to England in advance for a special inspection of his ship 
and for a test for his own pilot’s certificate. On arrival he 
was fortunate enough because of his world wide reputation as 
a flier to receive the courtesy of an inspection at the port of 
entry. This exceptional courtesy could not be expected by 
others as it involved considerable trouble on the part of the 
eivil aeronautics division of the Royal Air Force. This 
especial case is referred to more to bring out the difficulties 
than to give the impression that the same procedure could 
be followed by anyone else. 

Until there is some national regulatory law in this country 
by which there can be an exchange of courtesies, it cannot be 
expected that there is hope of a change in the conditions now 
prevailing. Aerial tourists who are planning to make the 
“Grand Tour’ by their own airplane are warned that the 
difficulties to be overcome are so great that the advantages 
would not make up for the inconveniences. 


Curtiss Active in South America 


Orton Hoover, who has spent the last six years in Brazil 
as the representative and resident manager of the Curtiss 
Aeroplane Export Corp. of 52 Vanderbilt Ave., New York, 
has just been “loaned” by this Company to the State of Sao 
Paulo for the purpose of re-organizing and re-equipping the 
Sao Paulo State Air Service known as the Forcga Publica. 
Mr. Hoover and the Curtiss Company originally organized 
this air service a number of years ago, but it was later taken 
over by the federal government. Mr. Hoover’s contract with 
the State of Sao Paulo covers a two year period. 

Huff Daland planes have already been ordered as instruc- 
tion machines for the new service. 

The Argentine Army Air Service, through Lawrence Leon, 
resident manager for the Curtiss Aeroplane Export Corp. 
in the Argentine, has just closed a contract with this Corpo- 
ration for ten training planes. Half of these ships will be 
equipped with OX5 motors and the other half with Curtiss 
C6 motors. 


Caution to Pilots 


A smoke stack approximately 80 ft. high has just been 
erected at the Post Machine Shop at Langley Field, Hampton, 
Va. This stack, during darkness, will always be marked 
plainly by an incandescent light at the top. The Commanding 
Officer of Langley Field desires that this matter be brought 
to the attention of all pilots who might be likely to visit 
Langley Field. 
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A Successful West Virginia Firm 

The Shank-MeMullen Aircraft Co. of Huntington, W. Va., 
was organized by Bob Shank and A. B. MeMullen “The Fly- 
ing Farmer” in the fall of 1922. Since its organization the 
company has enjoyed a steady and continuous growth until 
it is now the largest company of its kind in the state and 
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at ground school at the University of California he found 
himself at Rockwell Field a full fledged flying cadet. 

Space prevents a description of the ups and downs (por- 
poises) for the following few weeks. Suffice to say that he 
emerged with shining wings and bars, and promptly received 
orders to report to the newly organized Gosport instructors 





. 





International Newsreel Photo 


Curtiss PW8's of the First Pursuit Group, Air Service, lined up for inspection at Selfridge Field, Mount Clemens, Mich., preparatory 
to the recent maneuvers 


one of the largest in the East. Its growth is no doubt partly 
due to the fact that both of the organizers were experienced 
in all lines of aeronautics and knew what kind of service an 
aircraft company should give. 

Bob Shank learned to fly in 1913. He first worked as a 
mechanic for Eddie Stinson who was at that time engaged in 
building some of his first planes, and there got the idea of 
building a plane for himself which he did, and if we can 
believe the stories Bob now tells about landing in and taking 
off from ball parks and back yards it was all that could be 
wished for in the way of a fast climbing, slow landing plane. 

Without any instruction Bob took the air and, although 
he will not admit it, must have cut some awful ‘di does’ for 
Stinson immediately took charge of affairs and told him to 
bring the plane over to his field the next day and he would 
teach him to fly before he broke his neck. For a total of 
ninety minutes Stinson instructed Bob in the art of modern 
flying and then pronounced him a finished flier. 

Within a few days time he was filling exhibition dates all 
over the country, which he continued until the outbreak of 
the World War, when he was employed by the Government 
as a civilian flying instructor at Kelly Field. Later he was 
transferred to Love Field, and when the Air Mail was in- 
augurated in 1918 he was one of the first four pilots to fly 
a regular schedule. As the other three pilots have folded 
their material wings and departed to the great beyond, Bob 
now rightly claims to be the oldest mail pilot now living. 

After approximately a year’s service with the Mail he re- 





school at Brooks Field. Upon completion of this course of 
training he was ordered to Call Field as a flying instructor 
and after a short stay there was transferred to Souther Field, 
where he served for nineteen months as flying instructor and 
officer in charge of motor and aero repair. At the time of his 
discharge he was post engineer officer. 


While stationed at Souther Field, Ga., McMullen purchased 
a large cotton plantation a few miles from the field and kept 
tab on his negro farm hands by making occasional reconnais- 
sanee flights over the place. The rapidity with which the 
approach to the plantation could be made by air compelled 
the shirking negroes to keep in the field during working hours, 
for they could not watch for the approach of the plane and 
then slip out of the back door and into a nearby field as they 
were accustomed to do with the old overseer who made his 
rounds on horse back. It was for this reason that Mac was 
dubbed “The Flying Farmer”. 


He resigned from the Army in the spring of 1920 with the 
intention of devoting his entire time to the plantation but 
three months without a loop or vertical bank caused the farm 
to lose its proprietor. “Mac” purchased a Canuck and struck 
out through the states of Georgia and Florida. During the 
following two years he pushed the old Canuck over parts of 
every Southern and Central state east of the Mississippi. 
In the fall of 1922 a contract with the Huntington Tri State 
Fair brought him to Huntington and it was then that he met 
Shank and the present company was formed. 




















Students and planes of the Shank-McMullen Airways, 


signed and began barnstorming which he followed until 1920 
when he located permanently in Huntington, only a few miles 
from where he was born. 

A: B. MeMullen enlisted in the Artillery at the outbreak 
of the World War, but soon decided that if he was going to 
see inuch of the big show he would have to get higher than 
a battery observation tower. So, at the first opportunity, he 
applied for a transfer to the Air Service. During the latter 
part of 1917 the transfer came through and after nine weeks 


——— 


Inc., lined up onthe company’s flying field at Huntington 


During the past eighteen months the above company has 
sold twenty-six flying boats and planes of different types, 
taught thirty-one students to fly, carried 1350 passengers, 
successfully completed numerous advertising and photography 
projects while its planes have flown approximately 25,000 mi. 
A growing airplane repair and supply business has also been 
built up. 


Owing to a transposition of caption of lower illustration in a previous 
issue we are showing this illustration again. 
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U. S..ARMY AIR SERVICE 
Curing Deafness by Airplane Flight 


Mueh interest was manifested in the attempts to restore 
the hearing of Joseph Kling by an airplane flight at Mitchel 
Field, L. I., New York. Mr. Kling’s ease is still under ob- 
servation and, while he reports a slight improvement, nothing 
conclusive has been accomplished. 

An important step in this experiment has been to acquaint 
the public with just what types of deafness are susceptible to 
the airplane treatment. Prior to the experiments with Mr. 
Kling, the belief prevailed that an airplane flight would cure 
any type of these afflictions. By the hopeful it was considered 
a form of miracle cure and by others a form of quackery. 
Today, in the vicinity of New York at least, the general pub- 
lic knows that no relief from this direction can be expected 
where the affliction is of an organic nature. An airplane ride 
is of no more value than a ride in a wheel-barrow if it is a 
question of the disease or destruction of an organ of speech or 
hearing. 

When the affliction is of an emotional nature and the result 
of shock, it is possible and reasonable to suppose that another 
shock, if accompanied by faith, may effect a cure. It is be- 
lieved that this information has relieved many troubled minds 
and even proved illuminating to some members of the medi- 
eal profession. 


News Notes from Aberdeen Proving Grounds 


Inclement weather greatly hindered the Ordnance bombing 
programs for the month of January. The greater part of the 
programs call for the bombs to be dropped from altitudes of 
from eight to sixteen thousand feet. Due to very poor visi- 
bility, only a very few of the programs were carried out. 
Several tests of the MKI Airway parachute flares, dropped 
from 4,000 and 6,000 ft., were made and proved to be very 
satisfactory, the flares giving a very bright light for approxi- 
mately three minutes. Severai tests were also made with the 
MKIII reconditioned flare which proved to be successful. 
These flares give a very brilliant light for approximately 
seven minutes. 

The supercharger De Haviland airplane, which was brought 
to Aberdeen from Fairfield to be used in high altitude bomb- 
ing tests, is being returned to the Fairfield Air Intermediate 
Depot to undergo certain changes which will make it possible 
to carry a 300-lb. bomb under the center section. At present, 
the underslung radiators and the brace wires in the under- 
carriage are in such a position as to warrant a change before 
bombing can be done. 


Seifert Quits Air Service 


Failure to see any bright future for junior officers of the 
Air Service under the present system, has caused Lieut. Frank 
Seifert, who gained distinction in the summer of 1923 by 
piloting one of the planes during the mid-air refueling tests 
at Rockwell Field, when eight world’s flight records were 
broken, to resign from the Air Service. 

Most of the outstanding achievements of the air have been 
conceived and executed by the pilots themselves, the resigning 
Lieutenant stated. 

“The transcontinental flight of Kelly and Macready was 
conceived by these two men,” says Lieutenant Seifert. “Smith 
and Richter should be given credit for the mid-air refueling 
exploit, and Eric Nelson and Lowell Smith were in the main 
responsible for initiating the world flight project and seeing 
it through to a successful conclusion.” 

Lieutenant Seifert leaves the Air Service with a record of 
1,000 flying hours without an accident. 
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Air Service Casualties 


See. Lieut. Duane G. Warner, attached for duty with the 
27th Pursuit Squadren, died at Saint Josephs Sanitarium in 
Mount Clements, Mich., Friday, Jan. 23, from injuries re- 
ceived when his plane, a Curtiss Pursuit PW8, crashed on the 
ice of Lake St. Clair on Jan. 19. 

Lieutenant Warner was born in Hampton, Conn., March 8, 
1899. He enlisted as a private Oct. 8, 1918, and on Oct. 7, 
1921, was sent as a cadet to Carlstrom Field, Fla., for train- 
ing. He graduated April 17, 1922, and was sent to the First 
Pursuit Group, then at Ellington Field, for advance training. 
Lieutenant Warner graduated as a pursuit pilot on Dee. 21 
of that year, and on July 8, 1924, was commissioned a Second 
Lieutenant and assigned to the First Pursuit Group at Self- 
ridge Field. 

Lieutenant Warner loved to fly and, at the time of his death 
had 974 hr. flying time to his credit. 


Maj. Lee O. Wright of Lyons, Ind., and Lieut. Arthur L. 
Foster, whose parents live at Weir, Tex., were instantly killed 
and their bodies burned in an airplane crash near Brooks 
Field, San Antonio, Tex., on Feb. 10. 

The plane went into a spin at 500 ft. and crashed within 
two miles of the field. 

Major Wright, an ordnance officer, was a student and 
Lieutenant Foster was his instructor. 


World Fliers Bill Passes House 


The House of Representatives passed on Feb. 16 the bill 
to reward the six Army aviators who made the round-the- 
world flight. With President Coolidge’s approval Secretary 
Weeks has personally urged Congress to act on the measure 
at the present session. 

The President does not think the reward proposed is al- 
together adequate, but he nevertheless approved the recom- 
mendations made by the Secretary of War and sent them to 
Congress with a request for early action. 

The measure, sponsored by Representative Hill, Republican 
of Maryland carries a promotion of 1,000 files for Lieutenant 
Smith, commander of the squadron. 

Lieutenants Nelson and Wade would receive a promotion 
of 500 files each, and Lieutenants Ogden, Harding and Arnold, 
permanent commissions as second lieutenants. The latter 
three served under reserve commissions during the flight. 

All members of the squadron would obtain the Distinguished 
Service Medal and permission to receive decorations from 
foreign nations. 

A provision to permit the fliers to retire from the service 
at their discretion was eliminated from the bill. 


What Vibration Will Do 


During a recent flight from Langley Field, Va., to Chanute 
Field, Ill., where they ferried students to the Air Service 
Technical School, Lieut. G. P. Rodgers, pilot, encountered 
considerable hard luck, owing to very inclement weather and 
motor trouble. While flying from Moundsville to Columbus, 
Ohio, the pet-cock on the water pump opened through vibra- 
tion, causing the water to run out and burn out the motor, 
so that they were forced to land at Reynoldsville, Ohio. 

Staff Sergeant Coulston accompanied Lieutenant Rodgers 
as mechanic. 


Kelly Field Officers Change Stations 


A number of officers departed from Kelly Field recently, 
including Capt. Lester T. Miller and Lieuts. Kenneth Mce- 
Gregor and Philip Schneeberger for Hawaii; Lieut. W. T. 
Larson for Panama, and Lieut. James G. Fry for the 2nd 
Division, Fort Sam Houston, Tex. 
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A Brave Deed 


While returning to Mitchel Field, N. Y., from Watertown, 
N. Y., recently, Sergt. Samuel H. Turner, 1st Observation 
Squadron, encountered motor trouble over Croton-on-Hudson, 
N. Y., and for want of a landing field was compelled to land 
in the icy waters of the Hudson River. The thermometer 
was near the zero point and a northwest gale was raging. 
Stunned by a blow he had received on the forehead when 
his plane hit the water and weighed down by his water-logged 
flying suit, Sergeant Turner, although only one hundred feet 
from the shore, was completely marooned. 

Efforts to reach him with a rope or to secure a boat failed 
and the handful of spectators on the beach watched him in 
grim silence as he was slowly freezing to death. Amiello 
Conti, a cook for the N. Y. Central R. R., and employed 
nearby, arrived on the scene, and without hesitation he braved 
the treacherous mud and chilling waters of the Hudson and 
brought-Sergeant Turner ashore, the latter by this time being 
in a state approximating collapse. The following day 
Sergeant Turner had so far recovered from the shock and 
exposure as to be released from the hospital at Croton. 

In risking the cold, the mud and the strong current of the 
Hudson River, Mitchel Field feels that Mr. Conti risked his 
life for a member of the garrison and accordingly, he has 
been recommended for a Carnegie Hero Medal. 





U.S. NAVAL AVIATION 


The Los Angeles Trip to Bermuda 


The U. S. airship Los Angeles left Lakehurst at 3.40 p. m. 
on Feb. 20 for Bermuda carrying the first international air 
mail to leave this country. The ship was under the command 
of Capt. George W. Steele and carried an all-American crew. 
She carried as passengers Assistant Secretary of the Navy, 
Douglas Robinson, Rear Admiral W. A. Moffett, Chief of the 
Naval Bureau of Aeronautics, Capt. L. E. Lyons of the same 
bureau and Capt. Robert Ghormley, aide to Secretary Robin- 
son. About 200 lb. of mail were carried including 2,200 
letters, 138 postcards and three registered letters from New 
York City. 

The outward voyage was uneventful and Hamilton, Ber- 
muda, was sighted at 4.45 a. m. on the 21st. It was intended 
to moor at the mast on the Patoka. On arrival at Hamilton 
it was found that the Patoka was in the Harbor at Hamilton 
and she was requested by radio to move out into Great Sound. 
Shortly after the arrival of the Los Angeles a tropical rain- 
storm broke out and after cruising around for several hours 
the outer skin of the airship collected several tons of water. 
A consultation was held on board and Captain Steele decided 
that it was unwise to moor. Accordingly, the alternative 
plan of merely paying an aerial visit was carried out. The 
mail bags were dropped in front of the Government House 
and the ship’s head was turned toward home at 9.05 a. m. _ 

Both during the flight out and the flight back the radio 
compass on board and the compass stations on shore were a 
great help in navigating the ship. A great deal of the time 
the sky was overcast, making it impossible to take observa- 
tions despite this condition they picked up the light at Ber- 
muda dead ahead. It is planned to repeat this flight in the 
near future. 


Skillful Balloon Piloting 


By skillful piloting a free balloon of the Naval Air Station, 
at Lakehurst, N. J., was able to return to almost the exact 
spot from which it left after a flight of nearly eight hours 
several days ago. Winds from nearly every point of the 
compass were called into service to enable the pilot of the 
balloon to accomplish this unusual feat. With no motive 
power of its own, the balloon was made to follow a course 
roughly resembling a square, with a distance of 65 mi. to 
the side. The return to the landing field at Lakehurst was 
possible because of the skillful work of the pilot in changing 
altitude to reach favorable wind conditions. The balloon was 
lowered by allowing the inflating gas to escape through a 
valve and was sent up by throwing overboard ballast, thus 


lightening it. 
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The recent eight hour flight made at Lakehurst that termi- 
nated near the starting point, was made with student aviation 
officers as passengers. This type of craft is used to train 
Navy officers in the fundamentals of traveling in lighter than | 
air craft, as a preliminary to work on the two large rigid 
airships, the U.S.S. Shenandoah and the Los Angeles. By 
the use of free balloons the officers obtain a first hand ac- 
quaintance with the characteristics of wind and temperature 
as affecting lighter than air craft, and become familiar with 
the effect of releasing gas and dropping ballast. These two 
methods of ascending and descending are employed on the 
large airships with the same effects as with a free balloon. 


The Shenandoah’s Cook Stove 


An aerial cook stove of special design will be installed on 
the Navy’s rigid airship Shenandoah, for use in future oper- 
ations. This stove is operated by electricity and has thermo- 
static control in each of its three ovens. Designed for use 
in an airship, where weight and size are important consider- 
ations, the stove weighs but 219 lb. complete with its utensils. 
Only four feet long, its height is two and one half feet, and 
its breadth is two feet. The current is capable of heating the 
stove to 450 deg. Fahr. when the outside temperature is down 
to zero. To keep this heat within the oven, one inch thick 
walls of special insulating material compressed to a density 
of 15 lb./eu. ft., are provided around the ovens. The current 
is furnished by a 220 volt radio generator, run by a small 
gasoline engine. An automatic cut-off is provided which cuts 
off the current to the stove when the radio, which requires all 
the power available, is being used. 

With this stove the crew of the Shenandoah may look for- 
ward to eating meals while a mile in the air, fully the equal 
of their regular fare on the ground. Before this stove was 
designed, coffee heated over the engine exhausts constituted 
the only hot article of diet on their menu. 


Naval Air Orders 


Comdr. John Rodgers, det. Nav. Air Sta., Pearl Harbor, 
T. H.; to Aircraft Squadrons, Setg. Fit. 

Lt. Comdr. Millington B. MeComb, det. Aircraft Squadrons, 
Battle Flt.; to Naval Air Station, Pearl Harbor, T. H. 

Lieut. Thomas B. Lee, det. Aircraft Squads., Setg. Fit.; to 
Aircraft Squads., Battle Fleet. 

Lieut. Samuel Chiles, det., Nav. Air Sta., Anacostia, D. C.; 
to Naval Ord. Plant, So. Charleston, W. Va. 

Lieut. Robert H. Lake (CC), ors. Jan. 15, 1925, to Navy 
Yard, Phila., Pa., revoked. Det. Nav. Air Sta., Anacostia, 
D. C.; to continue treatment Nav. Hosp., Wash., D. C. 

Lt. (jg) William C. Gray, det. Nav. Air Sta., Pensacola, 
Fla.; to U.S.S. Huiphreys. 

Lieut. Daniel W. Tomlinson, upon expiration leave absence; 
det. Naval Academy; to temp. duty, Nav. Air Sta., San Diego, 
Calif., upon return of Aircraft Sqds., Battle Fit.; to Pacific 
Coast; to duty involving flying. 

Lieut. Albert 5. Marley, det. Aircraft Sqds., Battle Fit.; 
to Naval Air Station, San Diego, Cal. ; 


Lakehurst News 


Repairs and overhaul of Shenandoah are progressing 
slowly while she is awaiting helium. The engine cars are all 
in place and the ship has the appearance of being ready to 
fly, except for the replacement of fabric along the keel. 

The 2 KW tube transmitter, designed and built at the Radio 
Research Laboratory at Bellevue, D. C., together with the 
power unit supplied by the Kinney Mfg. Co., has been as- 
— and successfully tested. This set will be installed 
at once. 


Lieut. W. S. Garrett Killed 


Lieut. W. S. Garrett, U.S.N., was burned to death at Yuma, 
Ariz., Feb. 18, when the plane which he was piloting side- 
swiped on the edge of the field and crashed to earth from an 
elevation of 100 ft. 

The machine burst into flames, severely burning the ob- 
server mechanic, J. Funk. 

Lieutenant Garrett was stationed at the naval air station 
at San Diego, Calif. 
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NEW JERSEY 
CHAMBERLIN-ROWE AIRCRAFT CORP. 
Aerial Advertising, Photography, Passenger Carrying, and 
Flight Training 











New York Air Terminal Hasbrouck Heights, N. J. 

CALIFORNIA NEW YORK 
THE RYAN SCHOOL OF AVIATION CURTISS EXHIBITION COMPANY, GARDEN CITY, N. Y. 
0. B. STAR ROUTE SAN DIEGO Flying Fields—Garden City, Buffalo, N. Y.; Dallas, Tex.; Miami, 


Ideal flying weather all Seasons. Very best of planes and instruc- 
tors. Opportunity to study latest planes and construction. 

A few recommended students will be given employment in our 
shops, while learning to fly. 





Fla. Complete flying service including schools, aerial photo 
graphy, passenger and fast cross country transportation to any 
point. Air fleet of thirty machines. 

Big reduction in rates for flying instruction. Write for information. 








OALIFORNIA 


VARNEY FLYING SCHOOL 


Established since 1914 








NEW YORE 
THE SCHOOL OF AVIATION 
Write for prices. Two planes at your service. Airplanes and 
Spares. See us first. 
THE SCHOOL OF SQUARE DEALING. 








SAN MATEO SAN FRANCISCO LOOMIS AIRCRAFT, 18 Columbia Ave., B:nghamton, N. Y. 
ILLINOIS NEW YORK 
HEATH AIRPLANE COMPANY, Inc. PORT WASHINGTON, LONG ISLAND 
Oldest aeronautic establishment im U. 8. FLYING BOAT SCHOOL Clifford Webster—Instructor 


Airplane Supplies Flying School 
2856 Broadway Chicago 


Winter Station Jan. 1-May 1 Palm Beach, Fla. 
Curtiss Metropolitan Airplane Co., Inc. 








ee PARTRIDGE, Inc. 
Aeronautical Instruction 

Aero Club of Hlinois Mail Address-- 

Field. Chicago, Il. w+, for Booklet 430 S. Michigan Ave. 





OHIO 
DAYTON, OHIO 


Supplies, Hangars, Shops and Field 1 Mile from Dayton limits. 
JOHNSON AIRPLANE & SUPPLY CO. 








ILLINOIS 

Complete flying course for $250.00. This includes one hour of 

solo flying and ground course. All year flying. Start anytime. 
YACKEY AIRCRAFT COMPANY 

Factory and Flying Field, Checkerboard Field, Forest Park, 

Illinois. (Suburb of Chicago). Telephone Maywood 1693. 








PENNSYLVANIA 
ESSINGTON SCHOOL OF AVIATION 
Established 1915 Frank Mills, pilot 


FLYING BOATS, SEAPLANES, AND SPARES 
ESSINGTON (just west of Philadelphia), PA. 








ILLINOIS 
MID-WEST AIRWAYS CORP. 
MONMOUTH, ILL. 
One of the four best fields in America 
Thorough Flying Instruction Course by experts at lowest rate. 
Passenger Flights to Points Near or Far 


PENNSYLVANIA 

CAN YOU FLY 
If you can’t and want to learn, write us. We have an oppor 
tunity for you which you can’t afford to pass up. Write today. 
GREAT LAKES AIRWAYS INC, ERIE, PENNA. 
Complete Aero Service:—Parts and supplies of all kinds. Get 
our prices first—24 hour service. 








KANSAS AVIATION ENGINEERING CO. 
: Single and 2 Seater 


LIGHT PLANES 
Parts, Instruction, Blueprints $2-$5, Propellors $10. 
Oircular Free LAWRENCE, KANSAS 


PENNSYLVANIA 
PITCAIRN AVIATION FLYING 
LAND TITLE BUILDING PHILADELPHIA INSTRUCTIONS 


FLYING FIELO AT GRYN ATHYN PENNSYLVANIA SHORT FLIGHTS 

















MARYLAND 


THE SKYSYNE CORPORATION 
NIGHT & DAY AERIAL ADVERTISING 


OFFICE Get our prices FIRST AIRDROME 
711 Keyser Bidg. 8 Planes at your Logan Field 
Baltimore order Dundalk, Md. 





TEXAS Year-roundF lying 
SAN ANTONIO AVIATION & MOTOR SCHOOL 
Expert instruction in flying and mechanics 
Free sleeping quarters at Airdrome 
AIRPLANES, ENGINES, PARTS, SUPPLIES, SHOPS, HAN- 
GARS, OX5s, Hissos, Liberties, Jennies, Canucks, Standards 

Large stocks on hand, prompt shipment, best values 
Office 509 Navarro Street San Antonio, Texas 














meni’® BURNS--FLYERS 


SCHOOL OF COMMERCIAL AVIATION 
Get started now in this promising and fascinating new industry. 
814 East Main Street LANSING, MICH. 


WEST VIRGINIA SHANK McMULLEN AIRWAYS, Inc. 
Flying school second to none. Thorough instruction on flying 
boats and airplanes by expert ex-army instructors. Complete 
flying service including photography, advertising, exhibition, 
passenger and fast cross-country transportation. 

HUNTINGTON WEST VIRGINIA 














MISSOURI 

NICHOLAS-BEASLEY AIRPLANE CO. Complete flying in- 
structions, by hour or by complete course, primary, cross country, 
advance training, solo. New ships and new motors. Instructors 
who take an interest in you. No deposit required on solo flight. 
Write for full particulars. MARSHALL, MISSOURI 




















MISSOURI 
LEARN TO FLY 
Standard airplanes ready for immediate delivery. 
ROBERTSON AIRCRAFT CORPORATION 
St. Louis Flying Field, Anglum, Mo. 


The WHERE TO FLY Directory is 
backed by our cooperation and service. 


WRITE FOR INFORMATION 



































As, 


ae 


“to. 5* 


“oa¥ 


xt 


Ee Se PZ 
22 ps SY 


{S*. 


G 








March 9, 1925 








AVIATION 


did for the Toledo Aircraft Co. 


HERE’S THE EVIDENCE 








TOLEDO AIRCRAFT Co. 


BUYERS & SELLERS 
AIRCRAFT MATERIAL 
PARTS AND SUPPLIES FOR ALMOST ALL MAKE MACHINES 


TOLEDO, O. #3. 10, 1925. 


AVIATION, 
MEW YORK. 


DEAR SIS: 


ENCLOSED PLEASE FIND MY AD FOR YOUR NEXT ISSUE 
AND CHECK TO COVER SAME. 


ALSO WISH TO SAY THAT YOUR MAGAZINE GETS THE 
PROSPECTS AND IF ONE OFFERS AIRPLANES AND EQUIPMENT AT A PAIR 
PRICE IN YOUR COLUMNS THEY ARE SOLD. 


I HAVE SOLD 14 SHIPS 10 11 DIFFERENT **PARTIES 
AND A WOUMBER OF MOTORS, PARTS ETC. IN TWO ADS IN LESS THAN 
THREE MONTHS. 


"AVIATION" DESERVES ALL THE CREDIT AS I AM NEW 
IN THE AIR GAME AND A POOR SALESMAN. THANK YOU. 


TOLEDO AIRCRAFT CO. 


**P.S. NAMES OF BUYERS ON REQUEST. fe fer 





This and many other unsolicited letters show beyond argument that 


Aviation advertisements bring the best results 





PROSPECTS FOR THIS SEASON ARE THE 
BEST SINCE THE WAR FOR THOSE WHO 


Advertise in AVIATION 
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FAircratt Service Directory 


i WHERE TO PROCURE EQUIPMENT AND SERVICES 


Mareh 











ALTIMETER 


PIONEER INSTRUMENT COMPANY 














MAIN OFFICE AND FACTORY BROOKLYN NEW YORK Cl 
WASHINGTON PARIS SAN FRANCISCO 
441 STAR BUILDING ®7 BOULEVARD SAINT MICHEL 15 SPEAR STREET 

a 

——— 








Bargain Prices in LUDINGTON EXHIBITION COMPANY 











Model A Hi d OX5 Standard Aeroplanes. Complete planes, : 
meors, parts and spares reedy for immoliste delivery” Wiks. for Sout Toman, Sige 
So omg ee and prices. You will profit by seeing my material Aerial Taxi Service 
P 0. Box 360 J. L. SCHROEDER msgs. 
- U. Box ? . ° 
sinssiea abiiiactins is i Office: 810 Atlantic Bidg. Flying from Pine Valley, N. J. él 
ashington ouston, Texas PHILADELPHIA PINE VALLEY, N. J. 








—PETREL MODEL FIVE— ANNOUNCEMENT: 


We have bought up the entire stock of many companies holding 

































































—Super-Performance In the 3 Seater Class— parts for the Curtiss OX5 and OXX6 motors, together with a vast 
—Seaplane or Landplane to Suit Your desires— quantity of parts for the Berling Magneto. We have on hand 
—Ajir Cooled or Water Cooled Motors— large quantities of absolutely el — — a 
with new spare parts; sev r ew pro ers, mos' oth- 
Details on Models Four & Five gladly furnished on request pr end over emo Ghoweand now Seaith. Gammneee. We have 
modern flying field, »-to-dat hi h d ienc 
" HUFF DALAND AERO CORPORATION iene ag both. al aa wr craft. We “Sallidly tavie JO 
hose interested to inspect r stock, field i t. 
OGDENSBURG, NH. ¥. " p Hee sone Pcl: 4 hw Boe F pty A gg 518: 
MONUMENTAL AIRCRAFT CO. 
1030 N. CALVERT ST. BALTIMORE, MD. The Reed Propeller (Patented) 
Foreign Department Ove 
JN and CANUCK PLANES and PARTS In production by Licensees im principal foreign countries. W: 
OX5, OXX6. and OTHER MOTORS and SPARES Address— §. A. REED, 113 E. 55TH., NEW YORK, NW. Y. Ma 
The most complete line in the country vw... &, seems =~ ~ Coen & Motor Corporation, " 
WORLD’S SPEED RECORD—1924—Istres, France. 
WE MAKE A SPECIALTY OF a 
Curtiss Airplanes, Motors and Parts MOTORS CLOSING OUT SALE C 
P 225 H. P. overhauled Spa. with new prop. .......+-++++: $500.00 = 
You will find that our goods 150 H. P. new C-6 ...... Prepriee Pipeet pects es 750.00 
are reliable and our prices right. ae paarade apie eegene cc Me atnag en FOF 
G. S. IRELAND, CURTISS FLYING FIELD THE COLORADO AIRWAYS CO. used 01 
TY EAST 26TH AND ONEIDA DENVER, COLORADO wings 
GARDEN Cl ’ N. Y. P. O. Box. 8 — Capitol Hill Sta. small 1 
good s. 
THE SUPER RHONE RADIAL ENGINE ‘ede 
eer RA PARAGON PROPELLERS | |: 
120 H.P. at 1500 R.P.M,, Aircooled 320 pounds 
FULL LINE LE RHONE PARTS. BETTER THAN EVER WA 
Writ details. = 
TIPS & SMITH Paragon Engineers, Inc. mer t 
S&S : 
P.O. BOX 153 HOUSTON, TEXAS Baltimore, Maryland fifte = 
en 
ear lo: 











Good Airplanes for Sale at Reasonable Price: nil Actual Size ATIO’ 





" Standards with OX5 and Hisso motors. Five place Standard with SEND : Curt 
i with or withont motor. Special short wing Canuck, extra, fast planets iS ver 
soar eg beautiful finish. Parts and spares for the above ‘We will send you by return mail a beautiful pair of sterling silver Bingh: 

SOUTHERN AIRWAYS, Inc. Taued by National Flyers “Ass'n, “Thove pine. are being ‘worn by AT 

Main Office: Branch Office: thousands of aviators, aviation hanics and boosters. blue p 








509 Navarro St., San Antonio, Tex. Love Field, Dallas, Tex. WALLACE AERO CO., Bettendorf, Iowa Pat P 
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AIRCRAFT SERVICE DIRECTORY 


CONTINUED 





—— 








BELLANCA 


6 Seater with 90 hp. OX5 
8 Seater with Hispano 

COLUMBIA AIRCRAFT CORPORATION 
BOX 17, HASBROUCK HEIGHTS, N. J. 


Army Surplus Airplanes and Supplies 

Standard Ji—OXs, OXX6, and Hispano 150 motored, $750. 
Curtiss JN4D—OXs motored, new and used, $400. Avro and 
Thomas Morse Scouts, new and used 

Motors, Hispano 150, Hispano 220, Curtiss OXs5 and OXX6. 

Wings, single or sets—Standard, Curtiss JN4, or Canuck. 
Special bargain tail units; Curtiss JN4 and Canuck rudders, $4. 
Propellers, parts, dope, linen, tires, wheels, tubes—-immediate ship- 
ment. Resistal goggles, $3; special price larger orders. 

Price List on Request 

Marvin A. Northrop, 200 Builders Exchange, Minneapolis, Minn. 











WRITE FOR PRICES ON COMPLETE 
UNITS OR PARTS FOR 


CANUCK and JN planes 
HS2L flying boats 
OX5, OXX6 and Liberty motors 


ERICSON AIRCRAFT CIMITED 
120 KING ST. E. TORONTO, CANADA 








DH4 seven place cabin job equipped with 
Packard built Liberty Motor. Ship just like new, 
flown less than twenty hours, price $3,500.00. One 
new 3 place OX5 Standard nose radiator $800.00. 


J. WARREN SMITH 
182 N. Sandusky St. Delaware, Ohio 











LIBERTY MOTOR OWNERS 


bring your motor up to date by installing one of new 
Air Service A-2 oil pumps with outside adjustments. 
Absolutely interchangeable; allowance on your old 
pump. Also Tulip Silichrone valves. Eliminate oil 
and valve trouble. 


JOHNSON MOTOR PRODUCTS INC. 


518-522 WEST 57TH STREET NEW YORK, N. Y., U. S. A. 


ATTENTION FLIERS! 


You are welcome at our new airport at the northern end of Omaha. 
Gas, oil and repair parts for all makes of planes and motors. 
Motor overhaul, recovering and rebuilding planes. Agents for 
Lincoln-Standard 3 and 4 place planes end. Ryan 5 place Standards. 
3 pass. Special with OX5 or OXX6. Flying instruction $20 per 
hour, mechanical training included. Experienced pilo.s for any 
class of work. 


Jack Smoligan Aircraft Works and Aviation School 
2858 Farnam St., Omaha, Nebraska 














HASKELITE 
Over four hundred square feet of HASKELITE 
Waterproof Plywood is used on all United States Air 


Mail planes. 
Use the best and order HASKELITE. 
HASKELITE MANUFACTURING CORPORATION 


133 WEST WASHINGTON STREET, CHICAGO, ILLINOIS 











CLASSIFIED ADVERTISING 

















FOR SALE: Standard J1 in Al condition, without motor, 
used one short season, lower wings and fuselage newly covered, 
wings finished aluminum, fuselage painted, DH landing gear, 
small wheels. OX5, OXX6 or K6 motor can be installed. A 
good ship. C. B. Harris, Milton, Oregon. 


WANTED: Airplane motor 50 hp. or less suitable for light 
plane. Will consider any type, new or used. Louis H. Brown, 
917 Forsythe St., Toledo, Ohio. 


WANTED: Bound or unbound vol. I AVIATION. I will 
offer ten dollars. Write me care Box 334 AVIATION. 


Wanted twenty-five OX5, fifteen OX6 motors, fifty OX5, 
fifteen OX6 props. Will buy Standards, Jennys, TMs in 
car load lots. Furnish detail information. Box 335 AVI- 
ATION. 


Curtiss JN4D-S. These ships have had 10 to 20 hours and 
in very fine condition. Loomis Aircraft, 18 Columbia Ave., 
Binghamton, N. Y. 


ATTENTION OXX6 OWNERS: OX5 Berling installation, 
blue prints, magneto base, ete., only $10.00. MAILED C.O.D. 
Put pep in your OXX motors, replace your obsolete Dixie 
models. €. L. Horton, Patch Grove, Wise. 

















FIVE PASSENGER BREGUETS 


With Renault or Liberty Motors. Landing speed 32 miles per 
hour; high speed 118; useful load 1250 Ibs.; ceiling with load, 
22,000 ft.; gas consumption, 15 gallons per hr. high lift wings; 
duraluminum construction throughout. Best performing ship ever 
known. Prices $3,800.00 to $6.250.00. Extra motor and parts. 


YACKEY AIRCRAFT CO. 


810-818 Desplaines Avenue 
FOREST PARK, ILLINOIS (Suburb of Chicago) 














WANTED: Hisso Standard. Will buy motor or ship 
separately. Ford Used Parts Co., 1428 Michigan Avenue, 
Chicago, IIl. 








DOPE—Clear acetate $1.00 per gallon. Wood filler 5¢ per 
Ib. Altman Purchasing Syndicate, 249 Broadway, Buffalo, 
N. Y. 


Lawrance Air Cooled Motors, 28 to 40 H.P. . Lang Pro- 
peller Zenith Duplex Carburetor. Filburn Ignition. Pressure 
Oil Feed. Just the thing for light planes. Could not be 
duplicated for $1060.00. The whole outfit, new and complete 
for $75.00—while they last. CRAWFORD AIRPLANE 
COMPANY, Venice, California. 


WANTED TO BUY—Liberty, Hispano Suiza, B.M.W., 
Mereedes, or any other make of aeroplane motors; also com- 
plete aeroplanes, instruments, or aeroplane supplies of any 
kind in large or small quantities. We pay spot cash, a fair 
price, and guarantee a square deal. Notify us at onee. 
CRAWFORD AIRPLANE COMPANY, Venice, California. 


Wanted to purchase used ship in good condition that will 
carry two passengers and pilot. Must be cheap. Address 
Box 122 Rocky Mount, N. C. 


PARACHUTE—For Sale Hardin Silk Pongee Lifepack in 
excellent condition, new last October, cost $200.00. Make 
me an offer. Has been used four times, worked beautifully 
under extremely adverse conditions. H. Snyder, Cascade 
Idaho. 
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Airplane Fabric and Covers 


A Reminder to Look at Your Wing Covering 


COTTON AND LINEN FABRICS AND TAPE—MADE UP 
COVERS. THREAD, TWINE, DOPE, PAINT AND 
VARNISH. NEW MATERIAL AND FRESH STOCK. 


Mercerized Cotton Fabric, 

36” wide, $.65 yd. bolts of 60 to 70 yds. $.55 per yd. 
English Linen Fabric, 

36” wide, $.90 yd. bolts of 70 to 80 yds. $.75 
Cotton Pinked tape 2%,” wide $.06 yd. rolls of 250 yds. $.04 
Cotton Pinked tape 1” wide $.03 yd. rolls of 250 yds. $.02 
Linen Frayed tape 2%” wide $.08 yd. rolls of 75 yds. $.05 
White cotton herring bone tape, 

1” wide $.02 yd. rolls of 75 yds. $.91 " 

Fiax twine No. 8 Cord Barbours or Andover per Ib. spool $2.50 ea. 
Double pointed needles ...... 10” long. or curved needles $.50 “ 


MADE UP COVERS ready to put on 


Upper wing covers Jenny or Canuck mer. cotton or linen $16.80 

Lower wing cevers Jenny or Canuck mer. cotton or linen $15.00 “ 
Fuselage covers ...Jenny or Canuck mer. cotton or linen $16.80 “ 
Elevator covers Jenny, Canuck or Standard cotton or linen $4.00 “ 
Rudder covers .Jenny, Canuck or Standard cotton or linen $4.50 “ 
Upper wing covers for Standard J-1 .......... cotton $18.50 “ 
Lower wing covers for Standard J-1 .......... cotton $17.50 “ 


WE HAVE ALL OTHER COVERS IN STOCK OR CAN 
MAKE THEM UP FOR OTHER SHIPS AT SHORT NOTICE. 


WRITE FOR OUR NEW CATALOG. 


JOHNSON AIRPLANE & SUPPLY CO. 


DAYTON, OHIO 


For Greater Speed and Safety 


HAT better proof of the safety 

and endurance of Hartshorn 
Streamline Tie-Rods, than the fact 
that the ‘Round-the-World” planes 
were completely equipped with them 
and that they served PERFECTLY 
for the entire trip? 
Presenting much less surface to the 
wind — thereby permitting greater 
speed without sacrificing safety — 
there is nothing lacking in their 
performance. 


Made according to U. S. Army 
and Navy specifications. 


Write for Circular 
A-1. 





Established 1860 


STREAMLINE 
TIE-RODS 
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used all over the world 


ETABLISSEMENTS LAMBLIN 


SLA 


























/ trut radiator 
*horizontal radiator 





on more than 10,000 aircraft 


Fitted to the winners of the following events: Gordon Bennett Cup; Deutsch Cup, 1920, 1921, 
1922: Pulitzer Trophy, 1921; Circuit of Brescia; London Aerial Derby, 1922, 1923; the British 
Speed Record; Grand Cup of Italy, 1921. 1922; Lamblin Cup, 1923, 1924; Zenith Cup, 1928, 
1924; Olympic Games Cup, Antwerp; Morane Challenge; Grand Prize of the Aero Club de I’Ouest 
(France); Grand Prize for Transport Planes (France), 1928, 1924; World Duration Record: 
World Speed over Distance Records (Airplanes and Seaplanes); World Altitude Record 


For particulars apply to 





36, BOULEVARD BOURDON, 
NEUILLY-SUR-SEINE, FRANCE 
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TITANINE, Inc. 
UNION, UNION COUNTY, N. J. 


Contractors to U. S. Government 


DOPES 
ENAMELS 











TRAVEL AIR, INC. 
P.O. Box 151 Factory: 471 W. First St. 


WICHITA, KANSAS 


Lloyd Stearman 
Walter Beach 


Walter Innes, Jr. 
Clyde Cessna 


ANNOUNCE 


A New high performance three-place OX5-motored com- 
‘mercial airplane from designs of 


LLOYD STEARMAN 


designer of the commercia! three seater which won all the 
prizes in its class at the recent Dayton and Wichita Meets 
and proved to be the FLYING SENSATION OF 1924. 


It will pay fliers to get full information on the new ship 


before buying 
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Trade Mark 


Queer Cargoes 


N the floor of the Glenn L. Martin 

Plant there stands a small flyer which 
attracts very little attention among the 
bigger and more powerful Bombeis. 


The moment it comes in from a flight it 
is inspected, tuned-up, refueled, and put 
in perfect condition for instant emergency. 


Its cargoes are unique—a big manufac- 
turer suddenly finds himself short on a 
certain shipment of bolts or stampings, or 
needs parts for a broken air compressor— 
can we bring a supply at once from a city 
500 miles away? — we can, and do. 


Chicago’s greatest newspaper wants a 
photograph in a tearing hurry ;—out goes 
the little plane, with a single slip of card- 
board for freight. 


For more than a year this little Martin 
Plane has maintained an unblemished 
record for service. Speedy—Reliable— 
and as safe as a church. 


THE GLENN L. MARTIN COMPANY 
CLEVELAND, OHIO 


Builders of Quality Aircraft since 1909 



































BOEING PURSUIT 


Recognized by Military Services as the Finest Single 
Seater Fighter in the World 


The ORIGINAL combination of : 
An Underslung Sloping Core Radiator ; 
A Small Body properly arranged ; 
A Semi-thick Airfoil Section of True Contour throughout 
the entire length of both the Small Elliptical Lower 
Wing and the Larger Tapered Upper Wing; 


A Single Bay Biplane with external brace wires in Front 


Truss Only ; 


An ideal proportioning of Unbalanced Control Surfaces, 
giving unprecedented ease and range of control. 


DESIGNED IN THE YEAR 1922; PRODUCED AND FLOWN EARLY IN THE YEAR 1923 


BOEING AIRPLANE COMPANY 
SEATTLE, WASHINGTON 












































